In vivo bioactivities and clearance patterns of highly purified human luteinizing hormone isoforms.
Previous studies have shown that highly purified isoforms of human pituitary LH exhibited a 20-fold range of in vitro bioactivities. The aim of this study was to determine the corresponding plasma half-lives, metabolic clearance rates (MCR), and in vivo bioactivities of these human (h) LH isoforms. Cannulated adult male rats were administered hLH isoforms as a bolus i.v. injection. For the half-life studies, blood was then serially collected over a 6-h period, and serum was assayed for hLH using a specific immunofluorometric assay. All hLH (n = 19) isoforms exhibited biexponential disappearance profiles with an initial fast half-life (t 1/2) for component A of 12.8 +/- 3.7 min, followed by a slow component B with t 1/2 of 58.9 +/- 4.4 min. The prevalence of component B in relation to component A increased significantly (r = 0.81, P < 0.001) over a 3-fold range when correlated with the sialic acid content of the isoform. Similarly, the MCR showed a significant correlation (r = 0.77, P < 0.001) with sialic acid content. The basis for the two t 1/2 components was then investigated. In the first experiment, rat plasma containing primarily component B was collected 90 min after hLH isoform administration and injected into a second animal. Only component B was observed with no evidence of component A, which indicates that the two t 1/2 components are not the product of the redistribution of the hLH isoform between body compartments. In the second experiment, component B was found to be dependent on sialic acid content, as desialylated hLH isoforms showed a rapid disappearance (t 1/2 = 8.6 +/- 3.1) with the component B proportion decreasing to < 10% of that of the nondesialylated control. This data indicates that sialic acid protects component B from rapid clearance. In addition, the proportion of the two components is dependent on sialic acid content, suggesting that the molecular location of the sialic acid on the carbohydrate moieties of hLH has a critical role in the clearance process. To determine the in vivo bioactivity of the hLH isoforms, an acute in vivo bioassay was developed in male rats. The assay was based on the hLH dose-dependent increase in total testosterone release in the same rat model as used in the plasma disappearance studies. Using the second International Standard (IS) hLH (0.3 IU-2.6 IU/kg) as standard, a linear dose-response of 24-h integrated serum testosterone levels was observed, with an index of precision of 0.11. Using this in vivo assay, a 16-fold range in in vivo bioactivities (3,200 to 51,100 IU/mg) was observed for 14 hLH isoforms. These in vivo bioactivities correlated with sialic acid content (r = 0.78, P < 0.001), MCR (r = 0.56, P < 0.05) and LH in vitro bioactivity (r = 0.75, P < 0.001) as determined using mouse Leydig cells in culture. Desialylation lead to over a 100-fold decrease in in vivo bioactivity of hLH. It is concluded that hLH isoforms are cleared in vivo by a two-component clearance mechanism, the proportion of which varies between isoforms and is dependent on sialic acid content of the isoform. These findings suggest that the molecular location of sialic acid on the hLH isoform is critical in defining the plasma disappearance of component B, whereas the mechanism of elimination of component A may well involve the hepatic GalNAc-sulphate receptor. Using an in vivo bioassay, the 16-fold difference in bioactivity between isoforms is attributed primarily to differences in their in vitro activity at the cellular level with a minor influence (< 2-fold) due to differences in in vivo clearance.